improve the analysis of each deformation area.
Introduction

38
An important aspect from the applied and scientific perspective is the study of the 39 deformation of the Earth ground surface, including the identification of the areas 40 affected by displacement, the measurement of the deformation magnitude and rate, the 41 elucidation of the temporal strain regime (continuous vs. episodic) and the diagnosis of 3 Geomorphic and stratigraphic markers with a known age and original geometry may be 48 used to measure cumulative displacements and estimate mean deformation rates 49 (Burbank and Anderson, 2001 ). The application of retrodeformation analysis and 50 absolute dating techniques to deformed sediments exposed in trenches or natural 51 outcrops may provide information on the style and chronological evolution of the 52 ground deformation associated with faults (McCalpin, 1996) , landslides (McCalpin and 53 Hart, 2002; Gutiérrez et al., 2008d) and sinkholes (Gutiérrez et al., , 2009 . 54 Most of the geodetic techniques, including GPS, allow measuring recent short- The technique was first applied to single deformation events such as ground 64 motion in agricultural fields related to changes in the soil moisture caused by irrigation 65 (Gabriel et al., 1989) or ground displacement associated with the 1992 Landers, 66 California earthquake (Massonet et al., 1993) . Subsequently, differential SAR 67 interferometry has been used to study different types of surface deformation, including 68 active faulting and preseismic, coseismic and postseismic displacements (Massonnet et Herrera et al., 2007) , multiyear and seasonal uplift and subsidence controlled by 75 groundwater withdrawal and recharge (Amelung et al., 1999; Galloway et al., 1998; 76 Hoffman et al., 2001 ), shrink-swell cycles in soils related to rainfall (Massonnet and 77 Feigl, 1998), the identification and anticipation of sinkholes in karst areas (Baer et River valley (Quirantes, 1978) . Figure 5 ) and with the maximum number of significant rainfall events (>20 mm) over 481 the periods studied. We are not able to provide a satisfactory physical explanation for 482 such a phenomenon affecting a built-up area, which could correspond to an artifact. 483 Further research including ground leveling could shed light on this issue. 
Landslides
485
The DInSAR has detected ground motion in a small proportion of the numerous active 486 landslides that affect the stretch of the gypsum escarpment situated upstream of 487 Zaragoza city (Figures 1, 3 and 7) . The deformation points in this segment of the scarp (Marshall et al., 1996) . This kind of deformation has been 511 detected by means of radar interferometry (Gabriel et al., 1996) . To our knowledge, 
522
There is also a lack of synchronicity in the motion among the different points that 523 can be related to the expected variable kinematics of the slope movements. Table 1 . Sensor, date and orbit number of the SAR images selected for this study.
